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Disposition of Claims 

4) M Claim(s) 1-41 is/are pending in the application. 

4a) Of the above claim(s) 1-18 is/are withdrawn from consideration. 
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DETAILED ACTION 

Election/Restrictions 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-18, drawn to a method of making semiconductor device, classified in 

class 438, subclass 618, 622-623, 627, 643, 652-653. 
II Claims 19-41, drawn to a semiconductor device, classified in class 257, subclass 

750-759. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions Group I and Group II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the process as 
claimed can be used to make other and materially different product or (2) that the product as 
claimed can be made by another and materially different process (MPEP § 806.05(f)). In the 
instant case the product as claimed can be made by another and materially different process. For 
instant the insulating layers can be deposited on a carrying substrate, and then laminated onto the 
device substrate. 

3. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

4. During a telephone conversation with the Applicant's Attorney, Mr. Dan McClure, on 
10/28/04 a provisional election was made without traverse to prosecute the invention of Group 
II, claims 19-41 . Affirmation of this election must be made by applicant in replying to this 
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Office action. Claims 1-1 8 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

5. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 

1 .48(b) and by the fee required under 37 CFR 1 . 17(0. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second. paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 31-33 rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

8. Claims 31-33, 39-40 recite the limitation "the width" in claim 3 1 and "the lining layer' in 
claim 33. There is insufficient antecedent basis for this limitation in the claim. Assuming the 
claim would read 'the hole is having a width of less than 950 °A', 'the trench is having a width 
of less than 1300 °A \ and 'the structure further comprises a Ta and/or TaN lining layer'. 

Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

10. Claims 19, 23, 26-30, 33 are rejected under 35 U.S.C. 102(e) as being anticipated by US 
PUB 2003/0227087 to Kakamu et al. 

Regarding claim 19, Kakamu discloses a metal structure in fig. 31, comprising: a 
semiconductor substrate 101 [0088] with a conductor 131 [0019] thereon; an insulating layer 161 
[0019], overlying semiconductor substrate 101 having a hole therein exposing the conductor 131; 
a conductive plug 201 [0090] substantially filling the hole and the underlying electrically 
connecting conductor 131; a silicon carbon-containing film 172 [101] overlying the insulating 
layer 161 and the conductive plug 201; a low dielectric constant layer 162 [0013] and [0025] 
overlying the silicon carbon-containing film 172; a trench in the low dielectric constant layer 162 
and the silicon carbon-containing film 172; and a copper or copper alloy conductor 202 [0154] 
substantially filling the trench, electrically connecting the conductive plug 201. 

Regarding claims 23, 26, 29, 30, 33 wherein the Kakamu discloses the structure wherein 
the conductor 131 is composed of metal [0019], wherein the silicon carbon-containing film 172 
comprises silicon carbide (SiC) [101], wherein the low dielectric constant layer 162 comprises 
inorganic film, wherein the structure further comprises a Ta and/or TaN lining layer 191 [0090]. 

The process limitations "CVD or spin-on" in claim 29, do not carry weight in a 

claim drawn to structure. In re Thorpe, 277 USPQ 964 (Fed. Cir. 1985). 

Regarding claim 27, Kakamu discloses the structure wherein the carbon content of the 
silicon-containing film 172 exceeds 20% (the molecular ratio of Si/C is about 70/30) 
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Regarding claim 28, Kakamu discloses the structure wherein the dielectric constant (k) of 
the low dielectric SiOC 162 [0022] is less than 3.0. Although the prior art does not specially 
disclose the claimed 'the dielectric constant (k) of the low dielectric 162 is less than 3.0', this 
feature is seen to be inherently teaching of that limitation, because the inherent material property 
of SiOC. Such property is disclosed in US 6803326 to Ahn, see abstract. 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

13. Claims 20-22, 24, 34-35, 37-38, 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US PUB 2003/0227087 to Kakamu et al in view of US 6566701 to Agarwal. 

Regarding claims 20-21, Kakamu discloses the structure wherein the conductive plug 201 
is metal copper [0090]. 
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But Kakamu does not disclose the structure wherein the conductive plug 
comprises tungsten or metal silicide. 

However, Agarwal reference discloses the conductive plug 34, fig. 9, can be Cu, 
W, or metal silicide, column 4 lines 58-67. At the time of the invention was made; it 
would have been obvious to one of ordinary skill in the art to use the conductive plug 
teaching of Agarwal with Kakamu 's device, because such material substitution would 
have been considered a mere substitution of art-recognized equivalent values, MPEP 
2144.06. 

Regarding claim 22, Kakamu discloses the structure having the semiconductor substrate 
101 [0088] 

But, Kakamu does not disclose the substrate comprises silicon or silicon 
germanium. 

However, the semiconductor substrate as discloses by Kakamu obviously comprising Si 
and Si/Ge, see also US 6635527 to Greco, column 2 lines 45-49. 

Regarding claim 24, Kakamu discloses the structure, wherein the insulating layer 161 
and be SiOC, fig. 3 1 or undoped silicate glass (USG) layer 252 [0090], fig. 9. 

At the time of the invention was made; it would have been obvious to one of 

ordinary skill in the art to use the teaching of Kakamu to replace the SiOC layer with the 

layer USG, because such replacement would have been considered a mere substitution of 

art-recognized equivalent values, MPEP 2144.06 

Regarding claims 34-35, as discussed in the above claims 19 and 20-21, the combination 
of Kakamu and Agarwal would disclose all the limitations of claims 34, 35. 
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Regarding claim 37, Kakarnu discloses the structure wherein the carbon content of the 
silicon-containing film 172 exceeds 20% (the molecular ratio of Si/C is about 70/30) 

Regarding claim 38, Kakamu discloses the structure wherein the dielectric constant (k) of 
the low dielectric SiOC 162 [0022] is less than 3.0. Although the prior art does not specially 
disclose the claimed 'the dielectric constant (k) of the low dielectric 162 is less than 3.0', this 
feature is seen to be obviously teaching of that limitation, because the inherent material property 
of SiOC. Such property is disclosed in US 6803326 to Ahn, see abstract. 

Regarding claim 41, Kakamu discloses the structure further comprises a Ta and/or TaN 
lining layer 191 [0090]. 

14. Claims 25, 31-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
PUB 2003/0227087 to Kakamu et al in view of US PUB 2002/0132471 to Engel et al. 

Regarding claims 25, 31-32 Kakamu discloses the structure wherein the thickness of the 
silicon carbon-containing film 172 and the width of the hole and the trench having general 
thickness, fig. 31. 

But Kakamu does not disclose the thickness of the silicon carbon-containing film 
172 is less than 500 °A, the hole having the width less than 950° A, and the trench having 
the width less than 1300 °A. 

However, Engel reference discloses the silicon carbon-containing film 3 is less 
than 500 °A, fig. 1, [0016]. Accordingly, it would have been obvious to one of ordinary 
skill in art to use the SiC thickness teaching of Engel and Kakamu in the range as 
claimed, because it has been held that where the general conditions of the claims are 
discloses in the prior art, it is not inventive to discover the optimum or workable range by 
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routine experimentation. See In re AUer, 220 R2d 454, 105 USPQ 233, 235 (CCPA 
1955). 

15. Claims 36, 39-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
PUB 2003/0227087 to Kakamu and US 6566701 to Agarwal as applied to claim 34 above and 
further in view of US PUB 2002/0132471 to Engel et al. 

Regarding claim 36, 39-40, Kakamu discloses the structure wherein the thickness of the 
silicon carbon-containing film 172 and the width of the hole and the trench having general 
thickness, fig. 3 1 . 

But Kakamu does not disclose the thickness of the silicon carbon-containing film 
172 is less than 500 °A and the hole having the width less than 950° A, and the trench 
having the width less than 1300 °A. 

However, Engel reference discloses the silicon carbon-containing film 3 is less 
than 500 °A, fig. 1, [0016]. Accordingly, it would have been obvious to one of ordinary 
skill in art to use the SiC thickness teaching of Engel and Kakamu in the range as 
claimed, because it has been held that where the general conditions of the claims are 
discloses in the prior art, it is not inventive to discover the optimum or workable range by 
routine experimentation. See In re Aller, 220 F.2d 454, 105 USPQ 233, 235 (CCPA 
1955). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thao X Le whose telephone number is (571) 272-1708. The 
examiner can normally be reached on M-F from 8:00 AM - 4:30 PM. 



Application/Control Number: 10/665,309 



Page 9 



Art Unit: 2814 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M Fahmy can be reached on (571) 272 -1705. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Thao X. Le 
01 Nov. 2004 




